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SPECIFICATION 
TITLE 

U AN APPARATUS , A SYSTEM AND A METHOD FOR POSITION 
5 MONITORING AND/ OR CLEANING OF A MACHINE ELEMENT" 

BACKGROUND OF THE INVENTION 

The present invention generally relates to an 
apparatus, a system and a method for measuring position of 
a machine element and/or cleaning a machine element. More 

10 specifically, the present invention relates to an apparatus 

providing a sensor capable of detecting the position of a 
machine element within a mechanical system as well as 
providing a means for preventing and/or eliminating the 
accumulation of contaminants onto a machine element, such 

15 as a piston rod, or the like. In addition, the present 

invention provides a system and a method for measuring 
position of a machine element as well as a system and a 
method for prevention of contaminant accumulation onto a 
machine element . 

20 It is, of course, generally known to measure position 

of a machine element in a mechanical system. System 
monitoring may lead to detection of irregularities within 
the system as well as an indication of the overall 
efficiency of the system. However, known monitoring 

25 systems generally utilize a sensor whereby contact is made 

between the sensor and the moving machine element . 
Moreover, extra components, such as sensors, attached to 
moving parts of a mechanical system may decrease the 
efficiency of the system. In addition, it is generally 

3 0 known to clean machine elements to prolong their period of 

use. Accumulation of contaminants onto machine elements 
can increase the wear on a machine element and decrease the 
period of use within a mechanical system. Furthermore, the 
accumulation of debris on a machine element may also 

35 decrease the efficiency of the machine element as well as 

the overall efficiency of the mechanical system. 
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A need, therefore, exists for an improved measurement 
device, system and method for monitoring position of a 
machine element within a mechanical system. Moreover, a 
need exists for an improved device, system, and method for 
5 preventing accumulation of contaminants onto machine 

elements . 

SUMMARY OF THE INVENTION 

The present invention provides an apparatus, system 
and method for monitoring position of a machine element in 

10 a mechanical system and preventing accumulation of 

contaminants onto a machine element, such as a piston rod. 

In an embodiment of the present invention, an 
apparatus for measuring displacement is provided. The 
apparatus may have a machine element having an interior 

15 wall and an exterior wall and further having an end wall 

substantially enclosing the interior wall and the exterior 
wall. The apparatus may further have a shaft element 
movable within the machine element. In addition, the 
apparatus may have a head element attached to the shaft 

2 0 element adjacent to the interior wall of the machine 

element. The apparatus may further have a light source 
attached to the machine element. Lastly, the apparatus may 
have a sensor attached to the machine element and 
positioned to detect intensity of light within the machine 

25 element. 

In an embodiment, the apparatus has a coating on the 

shaft element. 

In an embodiment, the apparatus has a coating on the 
interior wall of the machine element. 

3 0 In an embodiment, the apparatus has a seal disposed 

around the shaft element . 

In an embodiment, the apparatus has a first brush 
positioned at the end wall of the machine element. 

In an embodiment, the first brush is constructed from 

3 5 wire. 

In an embodiment, the apparatus has a second brush 
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positioned at the end wall of the machine element. 

In an embodiment, the first brush is constructed from 
bronze . 

In another embodiment of the present invention an 
5 apparatus for cleaning a machine component is provided. 

The apparatus has a machine element having an interior wall 
and an exterior wall and further having an end wall 
substantially enclosing the interior wall and the exterior 
wall. The apparatus further has a shaft element movable 
10 within the machine element. In addition, the apparatus has 

a head element attached to the shaft element and adjacent 
to the interior wall of the machine element. Lastly, the 
apparatus has a first brush positioned at the end wall of 
the machine element in contact with the shaft element. 
15 in an embodiment, the apparatus has a seal disposed 

around the shaft . 

In an embodiment, the apparatus has a coating on the 

shaft element . 

In an embodiment, the apparatus has a second brush 
20 positioned at the end wall of the machine element. 

In an embodiment, the apparatus has a light source 
attached to the machine element. 

In another embodiment of the present invention, a 
method for measuring displacement of a machine element is 
25 provided, the method has the step of providing a machine 

element having an interior and an exterior wall and further 
having an end wall. The method further has the step of 
providing a shaft element capable of movement within the 
machine element. In addition, the method has the step of 
3 0 attaching a head element to the shaft element. The method 

further has the step of positioning the head element 
adjacent to the interior wall of the machine element. 
Also, the method has the step of attaching a light source 
to the machine element. The method further has the step of 
35 attaching a sensor to the machine element. Lastly, the 

method has the step of measuring intensity of light within 
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the machine element from reflected light detected by the 
sensor . 

In an embodiment, the method further has the steps of 
moving the shaft element and producing an output signal as 
5 the shaft element moves within the machine element. 

In an embodiment, the method further has the steps of 
providing a processing unit that receives the output signal 
and displaying the output signal . 

In an embodiment, the method further has the step of 
10 positioning a seal at the end wall of the machine element. 

In an embodiment, the method further has the step of 
attaching a first brush to the machine element. 

In an embodiment, the method further has the step of 
attaching a second brush to the machine element. 
15 It is, therefore, an advantage of the present 

invention to provide an apparatus, a system and a method 
for measuring the position of a machine element within a 
mechanical system, such as a pneumatic or hydraulic 
cylinder or the like, without contacting the moving machine 

2 0 element. 

Another advantage of the present invention is to 
provide an apparatus, a system and a method for measuring 
the position of a machine element within a mechanical 
system, that does not affect the motion of a machine 
25 element within a mechanical system. 

Yet another advantage of the present invention is to 
provide an apparatus, a system and a method for measuring 
the position of a machine element within a mechanical 
system to allow detection of irregularities within the 
30 system. 

Still another advantage of the present invention is to 
provide an apparatus, a system and a method for measuring 
the position of a machine element within a mechanical 
system to provide an indication of the overall efficiency 

3 5 of the mechanical system. 

Another advantage of the present invention is to 
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provide an apparatus, a system and a method for cleaning a 
machine element. 

Still another advantage of the present invention is to 
provide an apparatus, a system and a method for cleaning a 
5 machine element allowing for a longer period of use of the 

machine element. 

Yet another advantage of the present invention is to 
provide an apparatus, a system and a method for cleaning a 
machine element that provides increased efficiency of the 
10 machine element. 

Another advantage of the present invention is to 
provide an apparatus, a system and a method for cleaning a 
machine element that provides increased overall efficiency 
of a mechanical system. 
15 Additional features and advantages of the present 

invention are described in, and will be apparent from, the 
detailed description of the presently preferred embodiments 
and from the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
20 Figure 1 illustrates a cross-sectional view of a 

cylinder showing sensor placement and cleaning elements of 
an embodiment of the present invention. 

Figure 2 illustrates a black box diagram of an 
embodiment of the system of the present invention. 
25 DETAILED DESCRIPTION OF THE PRESENTLY 

PREFERRED EMBODIMENTS 
The present invention generally relates to an 
apparatus, a system and a method for measuring position of 
a machine element and/or cleaning of a machine element, 
30 such as a piston rod or the like. 

Referring now to the drawings wherein like numerals 
refer to like parts, Figure 1 illustrates a cylinder 
machine element 10 having a shaft element 12 and a head 14 
that operates cooperatively with the cylinder 10 in a 
35 manner well-known to one of ordinary skill in the art. The 

cylinder 10 may preferably be hydraulic or pneumatic. The 
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cylincier 10 may also be any other type of cylinder known to 
one of ordinary skill in the art. 

The cylinder 10 further may have an end wall 15 that 
may be perpendicular to the shaft 12 and that may 
5 substantially enclose the cylinder 10. The end wall 15 may 

surround the shaft 12. A light source 18 may be positioned 
on the end wall 15 of the cylinder 10 with the light from 
the light source 18 projecting into the interior of the 
cylinder 10. The light source 18 may be an LED light 

10 source or any other light source known by those skilled in 

the art. In addition, a light sensor 20 may also be placed 
on the end wall 15 of the cylinder 10 with the detecting 
portion of the sensor 2 0 directed towards the interior of 
the cylinder 10. The light sensor 20 measures the 

15 intensity of light within the cylinder 10 emitted by the 

light source 18 into the interior of the cylinder 10. 

The cylinder 10 has an interior wall 16. The interior 
wall 16 may be coated with a substance 19 that may absorb 
a portion of the light emitted from the light source 18. 

20 The light absorbing coating 19 may be an anodizing 

compound. The surface 17 of the head 14 may also be coated 
with the light absorbing substance 19 or may be covered 
with a nitrile compound or other coating known by those 
skilled in the art to be light absorbing. Furthermore, the 

25 surface 24 of the shaft 12 may also be coated with a light 

absorbing substance 21 such as a nitrile compound, ceramic 
compound, or any other compound known by those skilled in 
the art to be coated onto a shaft that may also provide 
light absorbing and contaminant preventative properties. 

30 The coatings 19, 21 may have various colors that may affect 

and/or control the amount of light absorption. 

As the head 14 and the shaft 12 transpose through the 
cylinder 10, a portion of the light emitted from the light 
source 18 may be absorbed by the coating 19 on the interior 

35 wall 16. A portion of the light emitted by the light 

source 18 may also be absorbed by the coating 19, 21 on the 
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head surface 17. Lastly, a portion of the light emitted by 
the light source 18 may be absorbed by the coating 21 on 
the shaft surface 24. The light sensor 20 measures the 
intensity of light within the interior of the cylinder 10 
5 that is not absorbed by the coatings 19, 21. The light 

sensor 2 0 may then transmit a signal indicative of the 
intensity to a processor 104, represented in Figure 2. The 
processor 104 may be programmed to translate the measured 
intensity of the light emitted by the light source 18 that 

10 is within the cylinder 10 into a position measurement of 

the head 14 or shaft 12 within the cylinder 10. 

In an alternate embodiment of the present invention, 
the cylinder 10 may have a groove 3 0 within an interior of 
an opposing end wall 32. Located within the groove 30 may 

15 be an additional light source 18 and/or an additional 

sensor 20. An advantage of placing the additional light 
source 18 and the additional sensor 2 0 within the groove 
may be to prevent the shaft element 12 and the head 14 from 
closing off the light path as the shaft element 12 and the 

2 0 head 14 move throughout the cylinder. A further advantage 

of placing the additional light source 18 and the 
additional sensor 2 0 within the opposing end wall 32 may be 
to obtain an average of two sensor readings which may 
provide greater accuracy in position measurement. In 

25 addition, the groove 30 may also be placed within the end 

wall 15 with the light source 18 and the sensor 2 0 placed 
within the groove 30. 

Figure 2 illustrates, in a black box diagram, an 
embodiment of a system 100 of the present invention. The 

30 system 100 includes a sensor 102 which may detect the 

intensity of light emitted by the light source 18 within 
the interior of the cylinder 10 that is not absorbed by the 
coatings 19, 21 within the system 100. An output signal 
from the sensor 102 may be transmitted to the processor 104 

3 5 for signal interpretation and/or processing. The processor 

104 may determine the position of the shaft 12 or head 14 
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within the cylinder 10. 

A display unit 105 may be provided to display the 
absolute or relative position of the sensed shaft 12 . A 
printer 106 may also be provided to print the results of 
5 the absolute or relative position of the shaft 12. 

The processor 104 may be connected to a controller 
108. After the output signal of the sensor 102 is 
processed by the processor 104, a signal may be transmitted 
to the controller 108. The controller 108 may then adjust 

10 the position of a machine element 110, such as a valve, 

which may affect the movement of the shaft 12 within the 
cylinder 10. The new position of the shaft 12 may provide 
the sensor 102 with a subsequent measurement which may 
eventually be processed by the processor 104 and may 

15 determine whether the machine element 110 may be adjusted 

to affect the position of the- shaft 12 within the cylinder 
10 . 

Figure 1 also illustrates a seal 22 which may be 
engaged onto the shaft 12. The seal 22 may be positioned 

20 near the end wall 15 of the cylinder 10. The seal 22 may 

be made from, for example, rubber. A first brush 26 may be 
positioned near the end wall 15 of the cylinder 10 as 
illustrated in Figure 1. The first brush 26 may be a wire 
brush, preferably made from, for example, steel or any 

25 other metal or other material known by one of ordinary 

skill in the art. A second brush 28 may also be positioned 
near the end wall 15 of the cylinder 10 diametrically 
opposed to the first brush 26. The second brush may be 
made from, for example, bronze or any other metal or other 

30 material known by one of ordinary skill in the art. 

The first brush 2 6 and the second brush 2 8 may be in 
contact with the surface 24 of the shaft 12 . As the shaft 
12 moves laterally through the cylinder 10, the first brush 
2 6 and the second brush 28 may scrape contaminants, such as 

35 weld spatter, which may be deposited onto the surface 24 of 

the shaft 12. By scraping contaminants from the shaft 12, 
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the first brush 2 6 and the second brush 2 8 allow the shaft 
12 to move more efficiently through the cylinder, thus 
providing more accurate position measurements. The coating 
21 on the surface 24 of the shaft 12 may be a nitrile 
5 coating, a ceramic coating or any other coating known by 

those skilled in the art capable of light absorption and 
also capable of preventing and/or reducing the accumulation 
of contaminants onto a surface 24 of the shaft 12. 

The various embodiments of the present invention may 
10 be operated by any power supply known by those skilled in 

the art. In addition, the various embodiments may be 
operated in remote locations through the use of a small 
electric generator, from a pressurized air line, or the 
like. 

15 It should be understood that various changes and 

modifications to the presently preferred embodiments 
described herein will be apparent to those skilled in the 
art. Such changes and modifications may be made without 
departing from the spirit and scope of the present 

20 invention and without diminishing its attendant advantages. 

It is, therefore, intended that such changes and 
modifications be covered by the appended claims. 
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I claim: 

1. An apparatus for measuring displacement, the apparatus 
comprising : 

a machine element having an interior wall and an 
exterior wall and further having a first end wall 
substantially enclosing the interior wall and the exterior 
wall ; 

a shaft element movable within the machine element; 

a head element attached to the shaft element adjacent 
to the interior wall of the machine element; 

a light source attached to the machine element; and 

a sensor attached to the machine element and 
positioned to detect intensity of light within the machine 
element . 

2. The apparatus of Claim 1 further comprising: 

a coating on the shaft element. 

3. The apparatus of Claim 1 further comprising: 

a coating on the interior wall of the machine element. 

4. The apparatus of Claim 1 further comprising: 

a seal disposed around the shaft element . 

5. The apparatus of Claim 1 further comprising: 

a second end wall opposite to the first end wall 
wherein the second end wall has a groove. 

6. The apparatus of Claim 1 further comprising: 

a first brush positioned at the end wall of the 
machine element . 

7 . The apparatus of Claim 6 wherein the first brush is 
constructed from wire. 

8. The apparatus of Claim 1 further comprising: 

a second brush positioned at the end wall of the 
machine element . 

9. The apparatus of Claim 8 wherein the second brush is 
constructed from bronze . 

10. The apparatus of Claim 1 further comprising: 
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an additional sensor attached to the machine element 
and positioned to detect intensity of light within the 
machine element. 

11. An apparatus for cleaning a machine component, the 
apparatus comprising: 

a machine element having an interior wall and an 
exterior wall and further having an end wall substantially 
enclosing the interior wall and the exterior wall; 

a shaft element movable within the machine element; 

a head element attached to the shaft element and 
adjacent to the interior wall of the machine element; and 

a first brush positioned at the end wall of the 
machine element in contact with the shaft element. 

12. The apparatus of Claim 11 further comprising: 

a seal disposed around the shaft. 

13. The apparatus of Claim 11 further comprising: 

a coating on the shaft element. 

14. The apparatus of Claim 11 further comprising: 

a second brush positioned at the end wall of the 
machine element . 

15. The apparatus of Claim 11 further comprising: 

a light source attached to the machine element. 

16. The apparatus of Claim 11 further comprising: 

a sensor positioned to receive reflected light within 
the machine element . 

17. A method for measuring displacement of a machine 
element, the method comprising the steps of: 

providing a machine element having an interior and an 
exterior wall and further having an end wall; 

providing a shaft element capable of movement within 
the machine element; 

attaching a head element to the shaft element; 

positioning the head element adjacent to the interior 
wall of the machine element; 

attaching a light source to the machine element; 

attaching a sensor to the machine element; and 
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measuring intensity of light within the machine 
element from reflected light detected by the sensor. 

18. The method of Claim 17 further comprising the steps of: 

moving the shaft element; and 

producing an output signal as the shaft element moves 
within the machine element. 

19. The method of Claim 17 further comprising the steps of: 

providing a processing unit that receives the output 
signal ; and 

displaying the output signal. 

20. The method of Claim 17 further comprising the step of: 

positioning a seal at the end wall of the machine 
element . 

21. The method of Claim 17 further comprising the step of: 

attaching a first brush to the machine element. 

22. The method of Claim 17 further comprising the step of: 

attaching a second brush to the machine element. 
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ABS TRACT OF THE DISCLOSURE 

An apparatus, a system and a method are provided for 
monitoring position of a machine element within a 
mechanical system and/or cleaning a machine element. A 
light source and sensor may be positioned within a 
cylinder. The sensor may detect the intensity of light 
within the cylinder as a shaft element moves laterally 
throughout the cylinder. The measurement may indicate the 
position of the shaft element within the cylinder. In 
addition, a seal, a wire brush and/or a bronze brush may be 
placed near an end wall of a cylinder. The seal may 
surround the shaft element. Furthermore, the shaft element 
may be coated with a compound, such as a nitrile compound 
or a ceramic compound or the like. The wire brush and 
bronze brush may be in contact with the shaft element and 
may scrape any contaminants, such as weld spatter, which 
may be deposited on the shaft element. 
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the preponderance of evidence, burden-of-proof standard, giving each term in the claim its broadest reasonable construction consistent with 
the specification, and before any consideration is given to evidence which may be submitted in an attempt to establish a contrary conclusion 
of patentability. 



Prior Foreign Application(s) 

Number Country Date 

and have also identified below any foreign application for patent or inventor's certificate having a filing date 
before that of the above listed application on which priority is claimed: 
Prior Foreign Application(s) 

Number Country Date 

If no priority is claimed, I have identified all foreign patent applications filed prior to this 
application: 

Prior Foreign Application(s) 

Number Country Date 



And I hereby appoint Brian M. Mattson (Reg. No. 35, 018) of the firm of Patents+TMS, A 
Professional Corporation as my attorney with full power of substitution and revocation, to prosecute this 
application and to transact all business in the Patent and Trademark Office connected therewith and direct 
that all correspondence be forwarded to: 

Patents+TMS 
A Professional Corporation 
1914 N. Milwaukee Avenue 
Third Floor 
Chicago, IL 60647 
Telephone: 773/772-6009 



I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements were 
made with the knowledge that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued thereon. 

Full name of sole or first inven tor BRADLEY ENGSTRAND 

Inventor's signature £f&#t#Sf. u*> *ZWS~^—- Date f-l f^d 

Residence Hartford. Wisconsin ' 

Citizenship United States 

Post Office Address 1020 Western Drive, Hartford, Wisconsin 53027 



